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& >g«H CVD °}-%r*\^ 5^** *r 5^ 

^«3-^ofl ^oltj.. ^ ^^H^r, 31 «H CVD ^1^-*V^ 5. 

^ofl ^#1H &<H^, m^S. ^<$s\^ ^7}MM 3 , SiH 4 )3 ^wl-ir^: ^7] 

£ ^6fl ^-Al^. ^oflA^ CVD #*N<*H ^]7> A^r € 

2^-§- ^*>7fl £1^5. ^Hflofl wlsfl ^#7fl« ^ 51^. LPCVD 71 

£ 8d 
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cg^rt ^ ^:S.*|| ^H}-^ {method for depositing 



nitride film in semiconductor device able to differ from deposition thickness of a 
classified by area) 

£ 8a vfl^l 5L 8e^ « *>M* *W* *** 7 1 ^ 
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<6> ^. s^7l#^^(CVD: Chemical Vapor Deposition) ^ 

<7> <g#3 o.s., i&£*(| 7m ^ofl ^t^b^, ^?>^<a^-, S-^^-, ^ 

Jf-^ tf<8^ <g^-3r 1^t^-S.«l ^€4. #71 f^^^-S.**^ PSGCPhosphorus 
Silicon Glass), BPSG(Boron Phosphorus Silicon Glass), USGOJndoped Silicon Glass)^ 
BIS- ^ ^^-(SixNy)^-S. 

*H 7]7\] <3*KChemicalMechanical PolshingXMP) ^1«V7] fl^ wfl 

^O^, ^5f<y *H 4^ Hfl^^^-, ^A&A #51*1] 71^2 

jl &±.7\ 3H>3^ 3* ^l*}7l $m ^ an* U-^-l^ ^<£tb 71^ ^*3«Hr 

4€- *W e)3/B}olH ^ ^A]7l7l fl3 

sj-oi g ale^oio^ ^<£| ^ejAVo]^, -SaI€4H ^^"^ "MSl 1 

^0.3. ^f-^] *m jl<£ ^ ^HM4 ^l*}7l ^tb ^ ^* ^ 
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020059372 " * r 

(furnace) *M CVD ol*« ^(thermal) CVD S* « ^ 

oJigi-Cplasma inhanced) CVD **|» <>1** PECVD M W^t*. 

9> oH, *7l *iH CVD **|* *1*«M WW" 3*, 

^oa oj^j, ^ci^ofl wgtiM «M*H ^71^ « 

<t^o] ^gJ-S. ^71^ lp<H ^3*3^ 
LO oH ^71 W»> ojfc- CVD^l* <>1**M * + . 

WW: **Ht *|&** ^ Sit s ^ M 

7^*1 ^8*1 **| **M ^>7> 444 W>l 
^ #^a*>3. <?l*r^ 4*W*I ^(qualityH *7l *HI CVD »1*B *l*r3fe ^ 

0.5um A>*la» 7M- ^ <&5*l ^ « ^ 

°H W-2*» ol*«r * £ 1611 ^ 

#6\ **(#2:«r -W)om- ^(^fJL "C"H «l«fl WCtf^** "A") <8<**l 

^^ 7 > *m cvd °i**h 5. 2a ofl 2£*m a* *°i " 

**W £ 2b4l £Al« **1 *l**W2a) W <8«W *1 2 *> **W2b>°l 

^SjjE* *S * W 3*141 «1*A W " 
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• o^^ f cg^o^ gci=. ^ al^fl *8^-sfca*> « 

^eflofl^ ^ -f"^ *^ CVD ^ll^V CVD ol-g-«H # 

j^l^os. ^^tb ^3 ^S^-g- ^, 5E ^ CVD #*|, ^, W = 

6. oi^0^= CVD *fl2*} CVD ol-g-^ ^ VJ r ^ 

^^^•71 flfc ^7> <gAl*M*> *Kr ^sL^ S-*ll3H flt*. JE^, *Hi CVD 

f^og ol^fl Icf^oj ^sj^, ^M^t CVD #*HH #^ c > Sl^U^S- CVD ^15. 

rcl-^, *<>HHfe i£7i5L-g- SW *}.i+<q CVD ^l-g-^^S- 

vO&X\ ^^r, CVD °l-§-*V^ **NM* *r 51 

£ ^^r, ^ Sfe ^ <8 «H «l«fl ^ <8 ^ ^ 

7Mti safe sa^- 

,> ^-71^ ^*>7l ^<Mfe, 7>^7> -fr^fe 

, -B"^€ S>-§- 7\^7} ^-A>S|fe A>^) ^1=^-, ^^3J)7> ^S)^ ^^f, ^] t^^* 

^ a>)z\ *i*|jf ^ 7^7} «fl#£|fe ^ i^7> ifl-M ^s]^ ^ 
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* cvd^i* cg^^ 5*kmi* ^ safe *jw # 

7] ^3Jv§- ^tfl «V-§-7>^«?l «a-2.^o}(NH 3 ) 7Vi^ ^(SiH 4 ) 7}^3 ^ttl 

100:1 o]^o.S. -fr*|X|3Q 41*} *Hl*> « 

*7V *lli*V ***** *M*I -*7l #s>|ov 7 >i* -a^ 7}^ ^ 

tf«l** 100 :i d l*>s. -f}-*H3 *fl2*> W ***** ^ , ** * ** 
Hl«fl a.tf ^£ **** *||1* *** #**fe <a 

>4|* ^SLS. *fe ^S*^ ***** *H*«^. 

W« ***7l fl*<* * **4Hfe. ** 7}^7> -fr^fe *i* 7 >^ 

^o]« , -B-og^ 7 >i7V *A}£|fe A>^j *M*|7> <?>^fe «]^, ^] *B*J?-* 

*m $ ** 7j-^7> tiflifrsm ** 5L^7> ***«l xfl-^-ofl ***°1 

*# cvd *** °i-§-^ *3* **^*n» *3* ^ sa^ ^wa^i 

^s}-^- **-gr ^^fl ^**fc #-§-7}^ ^S.q^V(NH 3 ) 7>^sf ^€"(SiH 4 ) 7>i* ^ 
«1** 5:1 *1*- 50:1 0^3. ***** ** $ ** *«W "^ 7 > ^ " 

^ O. ST^T^O. 7> ^- ^J^-g- **** **£^- *}fe €^ ^U^* *ll*3b*. 

> £ *** *M* ^# *«H CVD **M4H ^r-§-7>^^ Blfl: a**<3 <33* ** 

^^17> *\sL **• ***°1 ***l?l7l W 7fl#^ ^^^^ 3-^-^. °l*> 

S^«* «>^^r -a*H# -M* -M*31* 
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S^* *7l CVD#*l*r I^H^H ^^^f (Process 

Chamber :10). 7>i ^Wdnlet Gas Line: 12), 7>-7> «M-sS|fe A>fl 

(Shower Head:14), «M*|7> ^ *l*WHeater = 16) , *7l *|3*(1B)» *H*r^ 

■arj'Ej ^^(Heater Supporf-18), ifr* 7>^7> jfl* (Vacuum porf.20)^S. 

Sfll^. ^a, *7l «|BWifi) W<*fe 3. s&<* ZW\ ***** 

i2> « ^oflA^ <«« *g*H cvd <>l**M sum 

71 4M*|(22) WM* * €t ** 

23> J£ 4 ^ «*7>i*| ^l^ofl ^ ^ 5^*13 ^ 

aeflEf X*>fr *W <fr*7>&*l ^aq<=>}(NH3) 7}i^ 4 

£(SiH 4 ) 7}^ *7l SHr7>^ «*« ^ 

^ t^M*. #7l ZLHflH* ^ * 51- tfS.^> 

SI *>* 3^ W 

^ W c^ofl -^-AVtb «**M tfSL^o>fi* «l*ol «> 
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26> igjq, £ 5^ <g-S.u)o]-si|- ^til-fo] 2000:5 ^-H®^)^ ^3-*K30) 

M-^vfl^ €-^«^ 4}^ °3^4 ^ <3<*H ^^ol 

27> s. 6£r #S>}°}s* ^yl^ tfl^= 500:20 <>1# 2000:5^^ (©t 1 ^)^ 

^^(40) ^*MJ-3|* M-Bl-ifl^ S^iLS*}, ^ wl^fl ^ *§eH ^ 

<28> s. 7£r <&5.v)o}£)- ^«l^r°l 30:20 500:20 ^(©t 1 ?!)^ 

^^(50) ^ ¥^7> 4€ *83 

ofl til^fl iL«H (over-hangH ^ 9X^r -fi^l 5£4. 

f^^7} ^* ^^W3^r 5L 8a ifl*l £ 8e» **fl ^^*V^> 

<30> £. 8a tfl^l £ 8e^ £ ^3 4€r ^*>7l ^^r 

<3i> £ 8a» #2:^, J=€*1^I(5L*13*1 &^)7> 3<33<H 5^ 7^(100) 

#jf6fl ^2fl^(102)» 3, ^l^^^UM)* ^ SLS.^. ^ . ^ 

^^5fl = (102)7> *§^s\°] SX^r 7^(100) ^B]4 c lHf5] S^l-S °1^<^ 

«VH5H1(106) ^ -SM «1 ie ^(106)^1 tfltb *>S. 7l^*Kr ^3.(108)1 
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*MS ^^^4. «TS^-tl(106) ^ «*W *r«(108) €^ & 

£ 8c « £ 8(tfr # *^ ^^7l# M-^Wlfe S^-S^l , M*<114)<>1 

^ tiV^^l 71^(100)^ ^ -*7l £ 3<^1 SAlElo] ^4 ^-8r ^ 

«^ CVD °l-§-*M 7l*«H* «SWfr *W1 *U*r * *I2 

«H, *7l €^ 5fl°H. ^S^<=»>(NH 3 ) 7>ife ^ 50-3000 

SCCM(Standard Cubic Centimeter per Minute)^ **hfca. ^^rCSi^) 7>^ 2-40 SCCM 
Og ZL^JL, ^-71 ^ 7>i $ #5LvK 7>^» 1*^*1 7^5.^ ^3 

£MW 7}^^ ^ 100-10000 SCCM^.5. ^m^l, ^rS.fe ^ 600-800-C, 

^ 10-350 S.= (Torr)5. ^^>£-S- ^tf. 

33.^ ^ogA], #2.^^ <8€* ^ 100: 1^1 ^71 ^f(H4)°l 

^S|<H 54^ 7l*(100) W ^ v ^1 7 > «3*H ^ JH§°1 

*)U*r ^3H-<116)* ^tr^. 
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i6> el^, #71 ^*(114)ol ^^S|<H SX^= ^12^^^^-(112) <8«H*!: ^ 

^^1^171 #7l *Hl*> ^^(116)^- #7l ^^xfloflA^ ol-A]^ 

3. *H2*V ^^-S. <£*\*}7\) €4. 

3 7> ^, £ 8d» ^-^m, #7l *U*V ^^-^-(116)^1 ^sq<H 91^ 7^(100)01 *| 

B]*L( 16 )a{] °X±= ^-Bflofl^ NH 3 ^ Sil^ 7>^ ^ti]^ 100:1 <>1-S>S. ^A)^ # 

71 ^$(114)31 ^ ^ SHf *l*i) ^12^€^^(112) #f ^SJ-^7> ^rf 

^£ *H2*> ^5^(118)* tttt. 
38> o^, ^-71 ^12^€^^(112) <8«H «l«fl ^ ^>fl 

« ^ + , £ 8c « £ 8dofl 5L4*H 3^ 3*1 ^HM d > 7>^ ^£ 7>^7> 

*W 100 :l 100:1 «1#3. «-£|<H ift*7>>i» *l-g-^ *Rl*]. ^ 

SW116) « *12*> £$-^(118)* ^*Hr ^ ^ ^-§-€^. ^71 ^ ^ ^-ir 

^€ #7l ^1X^> ^[^(116)4 *fl2*> ^^(118)^: £ 8d°fl ^ 

<39> fc*, 2ETg.fr «f« #7^ ^ ¥ A* *3 °1*W 7> 

7}^ ^Bl-fr* 5:1 o1#*H 50 :l S^S. ^^-i: #^ A l7l 

^ € ^ -^-a- -s-«fl^£ #71 ^12^71^^^(112) w ^*M- 4^ <8*H a l*fl 

^ ^Tfl t£A$q. 4= o^rf. neloi, oiaj^j- ^ ^ M^S- £ 8cH £*1€ 34 

*<>1. s^s.(n4)o, ^ ^ til^fl ^2^7i^^!^(112) <3^1 Ji4 =^^r 

< 40 > Tfl^SiH £ 8e» ^2:*P£, #71 »12*V ^^(H8)ol ^#sq<H Slfe S>S.*H 71*41 £ 

#71 €-^*(114)-fr ^r^^l ^^4- *-H . W^^l^^X Chemical 
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Mechanical Polising) ^ *S2 ****** *HM 

^(120)€ Wtt. *>M. ^2^€^^ *A2* 

<r SlTfl S^h #7) *H2*> €^(118)^ ^S. ^f^^UW) 

^Tfl ^WHS. ^8 «1 (aspect ratioH*r ^IM: 

(void) $xn 

^7)& ^-71 «*(H4)ol 5tife ^2*«r*«^(112) * 

* ^(thermal) CVD **|» ***** Wl* °1* ^ 

<2i = CVD #*lJsL ol^A]^ #7] ^2#^>€^^ *»MI *12*> ***1* ***Hs *** 

WW*. *H*H. *U*> a ** CVD <>1*AS- ^ 

S|aL, ^3. *W CVD ^«1*H°> s}E5. aflS til-g-o] ^7>S)^ ^r^l^°l 

> ZL^X+, >iH*IM*r ^uj-sl ^ CVD *BliW £-§-7>^ ^til^r* 2:^ 

*H *U*> ** **H4H ^ 2 ^> ***** ^ A <^1 

3 CVD ^«l*Mo> €r**<>l ^€4. i«r. *1U*> *HW3. A2 

# Jl#o] ^7^1 &<1^ *«ltf 01*^3. oltt *« ^ 
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##^r ^ :£o-|, ^oflA^ ^ol3J) ¥*i)7> 4* ^3^* 
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I^T* 11 

3LB^7> vfl^l CVD °]-§-^r 

^•71 ^^s)^ ^:-§-7>itl «a-£q<5>(NH 3 ) ^(SiH 4 ) 7>^ 

100:1 °}^£LS. -B-^l^m *fll*> €^ ^^^r ^1^> ^3-^* ^ v 

^•71 >lll^> <tf3HH ^1-^1^-5. ^-71 #5.^}- 7>i ^ ^ 7}^ ^ 

tg-til^-g- 100:1 frx)*\n *)|2*> ^W^-i: ^^f-o.^, ^ ^ ^ 

-tf^f <8^£| ^^]7} JitJ- *)]2:*> ^71 aj|l:x> «f^*Rr # 

2] 

*)1 ltfl SH^i. ^7] ^S^V 7>i^ ^ 50-3000 SCCMO-5. -fr*] SKa , ^ 7}>^ 
2-40 SCCM^-S. -fr*l^-§- ^8-°^- €^ 
3] 

20 HM &°W. ^7i ^ ^«H^ 10-350 -fr*]*!^. -8-7] ^ ^tfj 

vflsl 600-800 °C 5. *}^r ^^ y o V ^ . 
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4] 



^(N 2 ) ^ 100-10000 SCCM°-5L 4Mf-§: €^ . 

5] 

3Eb)«-7> ^^tfl vfl^MI ^^5)o1 Sl^ *8«H CVD ^1* 

jg-71 ^ ^V-§-7>i<y ^-2.v|o>(NH3) 7>^ ^£(SiH 4 ) 7>^ 

^ul« 5:1 <>1# 50:1 °]*}sL * *H?- <3^1 »H W ^ 7 > 

3=^3. S^sf^^ 7>^1^ ^^-t ^ • 
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[5L 4] 




2000/5 



NH3/SiH4 (seem) 
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